Investigations on the interactions of proteins with polyampholyte-coated magnetite nanoparticles.
Magnetite nanoparticles have been widely used in biomedical applications, especially as contrast agents in magnetic resonance imaging. In this work, the antifouling property of polyampholyte-coating (poly(acrylic acid) (PAA)-co-3-(diethylamino)-propylamine (DEAPA)) is systematically demonstrated. Polyampholyte-coated magnetite nanoparticles (NP1) and PAA-coated magnetite nanoparticles (NP2) were synthesized to investigate their interactions with BSA and lysozyme (LYZ) by high-resolution turbidimetric titration, dynamic light scattering (DLS), and isothermal titration calorimetry (ITC) in phosphate buffer saline (PBS) buffer with pH 7.4. The abundant carboxyl groups of NP2 and polyampholyte coating of NP1 were well proven by TGA, ζ-potential, and titration methods. Turbidity change shows that NP1 have no interaction with both proteins other than NP2 having adsorption with LYZ, which was further confirmed by DLS. Besides, ITC gives the exact enthalpy change and unveils the binding stoichiometry for each interaction. All characterizations demonstrate the antifouling property of NP1 to both negatively charged protein BSA and positively charged protein LYZ. The polyampholyte-coated magnetite nanoparticles were shown to be a promising material to eliminate the strong interaction with proteins in complex medium, for example, when it is applied for MRA contrast agents with long in vivo circulation time.